The objective of this research was to characterize physicochemicall the sweet potato flour of the Colombian Caribbean. The sweet potatoes were cut into slices and dried in a convection oven, then grinded and sieved in a 80 mesh number sieve. Carbohydrate, fat, protein, moisture, starch, phosphorus, crude fiber, ash, sodium, potassium and calcium analyzes were carried out. It was evidenced that the starch content of the sweet potato flour was high, with amylopectin predominating with a large percentage (73.19%). The content of carbohydrates, dietary fiber and starch of sweet potato flour ranged between 76.87%, 1.92% and 68.95% respectively. The transformed flour could be used to obtain a better quality in products that are more attractive for food developers and consumers, because it improves shelf life, being easier to incorporate into food products.
Introduction
The sweet potato or camote (Ipomoea batatas Lam) is a plant of herbaceous consistency, creeping, vivacious or perennial. It has a common name: kumara (Perú), sweet potato (Cuba, Spain and Uruguay), cara or jetica (Brazil), moniato or camote (Mexico, Argentina and Peru), sweet potato or sugary sweet potato (Europe and Asia). It is highly valued for its green leaves, because it is a concentrated source of vitamins and minerals. The root is ovoid or round, with a white, brown, purple or red skin color, and white pulp, pale cream, orange or purple. The best-known varieties are purple, white and yellow-orange, which are considered important in Colombia [1] . They are very nutritious vegetables, rich in calories and biologically active phytochemicals such as b-carotene, polyphenols, ascorbic acid and dietary fiber [2] . Sweet potatoes are very perishable and difficult to store. In developing countries, there are many problems related to the storage and transport of raw sweet potato. Dehydrated can be used for various baked goods, such as pancakes, cakes, breads, cookies and as a commercial outlet alternative for farmers who sell raw sweet potatoes [2] . The dehydrated sweet potato has been commonly obtained by drying in the hot air, which allows rapid and massive processing, although it greatly affects the sensory and nutritional characteristics of the final product. Sweet potatoes are cheaper than other crops as a source of starch, but this abundant resource is still not used properly [3] . Researchers agree that sweet potato is a highly nutritious but underutilized crop that can be used in human food systems. Although sweet potato is an important staple food in many developing countries, its shelf life is limited by loss of moisture, rot, germination or changes in sensory properties [2] .
Roots of sweet potatoes can be used in breakfast foods and cakes. They can also be transformed into flour, which is less bulky and more stable than the fresh, highly perishable root. This flour can be used as a thickener in soup, sauce and bakery products. They can also serve as a substitute for cereal flours, especially for individuals diagnosed with celiac disease [4] . Sweet potato flour can also be used to improve food products through color, taste, natural sweetness and supplementary nutrients [5] . It can also serve as a source of energy and nutrients (carbohydrates, beta-carotene and minerals, Ca, P, Fe and K) and can add sweetness, color and natural flavor to processed food products. Various reasons have been offered for using sweet potato flour. These include: i) as a substitute for wheat flour to reduce costs in bakery and as such, decrease imports of wheat flour, and ii) as an alternative commercial outlet for farmers who sell the roots as raw material. The objective of the present investigation was to perform the physicochemical characterization of sweet potato flour from the Colombian Caribbean.
Methodology

Preparation and treatment of samples
Sweet potatoes (Ipomoea batatas Lam) were purchased at the local market of El Carmen de Bolívar. The roots were washed with tap water to remove the dirt, then the surface was dried. The sweet potato roots were peeled with a stainless steel manual peeler and kept in water to avoid enzymatic darkening.
Preparation of sweet potato flour
The sweet potatoes were cut into slices and dried in a convection drying oven (Challenger HE2485ELEC 120V, Colombia) at a temperature of 60 ° C for 7-8 h. Flour (6-7% moisture content) was obtained by grinding in a Victoria Vi-18 High manual grain mill and sifted through an 80 mesh screen to obtain sweet potato flour.
Proximate composition of sweet potato flour
The content of fat, crude fiber, moisture, starch, phosphorus, ash and protein was determined by the AOAC [6] ; sodium, potassium, calcium, iron, using Atomic Absorption Spectroscopy with flame (FASS). Carbohydrates were expressed as the difference of moisture, protein, fat and ash (Table 1) .
Statistic analysis
All measurements were made in triplicate for each sample and were expressed as the mean with their respective standard deviation. The data was analyzed using statistical software (Statgraphic Centurion, version 16.2.04).
Results
In Table 1 it is observed that the starch content of the sweet potato flour is high, with amylopectin predominating with a large percentage. One of the most important chemical components in this type of flours is the content of starch, since it is responsible for most of the functional properties, which determine the use in the products to be developed. Techeira et al., [7] reported values of sweet potato starch and yam of 42.27% and 65.59% respectively. The results of the present study were superior to those presented by Pérez and Pacheco [8] in sweet potato flour (48.35%), but lower than those shown by Pacheco et al., [9] in yam extruded flour (80.10%).With respect to the amylose content, Techeira et al., [7] achieved yellow sweet potato amylose values of 29.43%, being similar to those of the present study, which makes it important for use in bakery products, since it is associated with a lower tendency to retrograde the starch. The content of carbohydrates, dietary fiber and starch of sweet potato flour in the present study ranged between 76.87%, 1.92% and 68.95% correspondingly, which is consistent with that reported by Ahmed et al., [10] , reporting values of 83.89 % and 85.90%, 5.26% to 7.14% and 64.81% to 65.81% respectively. In sweet potato flour, carbohydrates account for most of the flour and range between 84.16% and 94.8% (dry weight). Arisa et al., [11] mentioned that the total sweet potato carbohydrates in the roots are composed of approximately 80% starch and 20% simple sugars. On the other hand, the fiber range of this work was 1.92%, lower than that reported by Arisa et al., [11] in banana flour (4.52%), and 0.30% for wheat flour [12] . These differences may be due to the biological characteristics of the crop and the type of sieve used during the flour transformation.
The fat content of sweet potato flour is relatively low and this can be advantageous, since the very high fat content could be undesirable because it can lead to the development of unpleasant odorous compounds during storage. Ahmed et al., [10] reported for a variety of sweet potato flour Ipomoea batatas Lam cv. Sinhwangmi, a content of moisture, ash and fat, which varied between 6.18% and 8.67%, 3.41% to 3.91% and 0.59% to 1.29% respectively. Emphasizing the moisture content, Lizado and Guzmán [13] observed that the point at which the sweet potato slices become brittle corresponds to a constant moisture content and as such can be used as an empirical criterion to finish the drying process. However, the percentage of moisture is directly related to the conversion rate of the fresh root to flour. He moisture content of sweet potato flour is considered a quality feature in terms of storage, as it can accelerate chemical or microbiological deterioration. The moisture values higher than this study may be due to the fact that the solids of the unpeeled samples are higher than the peeled samples.
The content of protein in sweet potato flour detailed by Ahmed et al., [10] ranged between 1.0% and 8.5%, relatively low to that found in the current research (10.25%).The protein content of sweet potato flour is generally low, ranging between 1.0 and 14.4% dry weight. The 14.2% found by Adegunwa et al., [14] is exceptionally high, despite being considered in the United States as a high-energy, low-protein food, sweet potato serves as a fairly important protein source in several countries developing, especially in Africa, where low-income consumers diets that contain protein are derived mainly from plant-based foods.For these consumers, the sweet potato has a considerable potential weight since the biological value of the sweet potato protein is good both in fresh and in the form of flour. The results of this study based on protein content, was higher than that shown by Adegunwa et al., [14] in sweet potato flour 4.76%, and white yam flour 4.63% (D. rotundata) and banana flour (4.54%) [15] , however it was lower than 12. 83% and 12.12% reported by Arisa et al., [11] in wheat flour. Table 2 shows the most representative mineral content in this type of flours. The ash content of the sweet potato flour, is indicative of the amount of mineral elements in the flour, was higher than 0.61% for wheat flour [12] , but lower for white yam flour (2.77%) [14] and 2.67% fruit flour [16] . The content of Fe in sweet potato flours was 23.56 mg / 100g, much higher than that reported by Sangronis et al., [17] in sweet potato and yam flour (4.1 and 3.8 mg / 100g). In this study the sweet potato was not a significant source of Fe, it could be due to the variety that was used, although from vegetal sources it is little bioavailable.
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Conclusion
The processed flour could be used to obtain better quality in products that are more attractive to food developers and consumers. The processing of sweet potato in flour can improve the useful life and makes it more durable, being easier to incorporate into food products. In addition, you can partially replace wheat flour in baked goods. The critical points in the production process that were found in the production of sweet potato flour were the conditions of the raw material, the soaking and the drying phase.
